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Objective: To understand patients’ perspectives on ‘appropriateness’ for hip and knee total joint
arthroplasty (TJA).
Methods: Focus groups were conducted, stratiﬁed by history of a previous TJA, in English-speaking men
and women aged 40þ years with moderate to severe hip and knee osteoarthritis. Participants discussed:
their appropriateness for TJA; the ideal candidate; patients’ role in TJA decision making; and the rela-
tionship between appropriateness and willingness to consider TJA. Participants self-completed a ques-
tionnaire assessing demographics, arthritis severity (Western Ontario McMaster University
Osteoarthritis index eWOMAC), perceived TJA candidacy and willingness to consider TJA. Focus groups
were audio-taped and transcribed verbatim. Content analysis was performed.
Results: Eleven focus groups were conducted with 58 participants in total: mean age 72 years; 79%
female; 25 (43%) with prior TJA; mean WOMAC summary score 43.1. Half reported willingness to
consider TJA and 43% felt they were appropriate for TJA. Appropriateness was equated with candidacy for
the procedure. Pain intensity and the ability to cope with pain were identiﬁed as the most important
factors determining surgical candidacy, but felt to be inadequately evaluated by physicians. TJA appro-
priateness and willingness were felt to be distinct, yet related, concepts; those unwilling had stricter
criteria about candidacy than those who were willing.
Conclusions: Participants equated appropriateness for TJA with surgical candidacy. Patients’ pain expe-
rience (intensity, impact on quality of life, ability to cope) was seen as most important in determining
appropriateness, but felt to be inadequately evaluated currently. Enhanced patientephysician commu-
nication, possibly through use of patient decision aids, has potential to improve patient selection for TJA.
 2012 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.Introduction
Osteoarthritis (OA) is a common, disabling, and costly disease1,2.
When medical management of hip or knee OA fails, total joint
arthroplasty (TJA) is recommended3e7. Most TJA procedures are
performed for OA8. TJA ranks near the top among medical and
surgical interventions in its cost-effectiveness and capacity to
improve quality of life9. However, in Ontario, Canada, as in other
parts of the world, as many as half of patients who decide to
undergo TJA wait more than 6 months for their surgery10 and for.A. Hawker, Women’s College
ronto, ON M5S 1B2, Canada.
er).
s Research Society International. Pmany of these patients, the wait is considered unacceptable8,11.
Attempts to shorten these waiting times have focused predomi-
nantly on adding resources to improve the supply. However, this
approach should be balanced with careful management of the
demand for this procedure, including consideration of which
patients are most appropriate for surgery. While no standard
deﬁnition exists for clinical appropriateness12, at its core is the idea
that appropriate care is associated with net beneﬁt, i.e., maximizing
the beneﬁt and minimizing the risk to the patient. But, fromwhose
perspective should expected net beneﬁt be evaluated?
In the setting of hip and/or knee TJA, appropriateness criteria
have been developed based on expert physician consensus7,13e16.
Existing criteria share consideration of four patient factors: hip/
knee arthritis severity (i.e., demonstrated need), including pain
severity, physical disability, and radiographic evidence of arthritis;ublished by Elsevier Ltd. All rights reserved.
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of risk factors for complications or poor outcome, e.g., comorbid-
ities; and the patient’s motivation for surgery (willingness to have
TJA). The extent to which these criteria reﬂect the viewpoint of the
patient with hip/knee OA is unclear. As TJA is an elective surgical
procedure, performed to improve quality of life, the patients’
perspective must be considered18e20. In the context of a larger
study to inform the development of an evidence-based tool to assist
in selecting appropriate patients for TJA, the current study sought
to gain increased understanding of the patient’s perspective on
appropriateness for TJA. As prior research has shown that indi-
viduals’ perceptions of candidacy for TJA inﬂuence their willingness
to consider TJA19 and, in turn, receipt of TJA20, a secondary objective
was to examine, qualitatively, how perceptions of TJA ‘appropri-
ateness’ relate to willingness to undergo this procedure.
Methods
Most participants were recruited from a population-based
cohort with hip and/or knee OA. Details of cohort recruitment
have beenpublished elsewhere18. In brief, 2225 individualswith hip
and/or knee OAwere recruited between 1996 and 1998 from a two-
phase mail/telephone survey of 100% of the population aged 55þ
years (nw50,000) in twoOntario, Canada, countieseoneurbanand
one rural (Hip/Knee OA Cohort). Those who indicated: (1) difﬁculty
in the past 3monthswith each of stair climbing, arising froma chair,
standing and walking; and (2) swelling, pain, or stiffness in any hip
orknee lasting6weeks in thepast 3months;and (3) that ahip and/
or knee was “troublesome” were invited to participate in
a prospective cohort study. Self-reported hip/knee arthritis was
validated against radiographs and joint examination in a subsample
of respondents; 96% were conﬁrmed as having hip and/or knee OA.
Follow-up has been at least annually via telephone interview.
For the current study, cohort participants who completed
assessments in2009weremailed a letteroutlining the study purpose
and voluntary nature of participation.Within 3weeks of thismailing,
they were telephoned to determine their interest in participating in
a community-based focus group discussion. Those who indicated
interest were screened for eligibility. To ensure their opinions would
reﬂect those of potential TJA candidates, only those with a Western
Ontario McMaster University Osteoarthritis index (WOMAC)
summary score 30/9621e23, indicating at least moderately severe
hip/knee OA, and with radiographic evidence of OA (OARSI grade 1þ
on previous radiographs of the symptomatic hips and/or knees)24
were eligible to participate. The WOMAC is comprised subscales for
pain, stiffness and physical function. Subscale scores are summed to
create an overall score, with higher scores indicating greater arthritis
severity. As cohort participants were aged 67þ years at the time of
recruitment, to assist in capturing theopinionsof younger individuals
(i.e., so-called baby boomers), English-speaking individuals aged
40e66 years were recruited from the same two communities via
posted ﬂyers and from investigators’ practices. Recruitment was
performed to ensure representation of individuals aged 40e69 and
70þ years, men and women, urban and rural residents, and individ-
uals with versuswithout a prior hip/knee TJA.
Eligible individuals were invited to attend a focus group. The
focus group format andmethodologywere standardized. Each focus
group lasted 2e2.5 h, was led by a trained facilitator and comprised
four to seven participants. To assess for differences in perceptions of
TJA appropriateness by age and prior TJA, focus groups were con-
ducted separately in younger and older individuals (<70 versus 70þ
years) with and without a previous TJA (i.e., four groups). Focus
group questions were developed through investigator brain-
storming and based on the literature. The focus group guide is
provided in Table I. A “funnel approach” was used25; broad open-ended questions were asked initially, which aimed to understand
what participants thought about when they heard the term
‘appropriateness’ in the context of their own appropriateness for
TJA, and that of the hypothetical ideal TJA candidate. Later questions
aimed to understand whether the construct ‘appropriateness’ was
the same or different from the construct ‘willingness to consider
TJA’, and, if different, how the two related, if at all. At no time did the
facilitator provide a deﬁnition for appropriateness. Focus group
invitations were extended to eligible and willing individuals until
“saturation” was reached in our data collection (i.e., no new themes
were being identiﬁed in the focus group discussions).
To help contextualize our ﬁndings, following the focus group
discussion, participants completed a structured questionnaire to
assess their sociodemographics (age, education level, racial/ethnic
background, and marital status), hip/knee OA symptom duration
and severity (overall hip/knee WOMAC score and average hip/knee
severity in past 3 months on a 10-point numeric rating scale with
anchors at ‘no pain/disability’ and ‘most extreme pain/disability’).
Participants were also asked their willingness to consider TJA (ﬁve-
point scale from ‘deﬁnitely not willing to consider’ to ‘deﬁnitely
willing to consider’) and whether or not they considered them-
selves an ‘appropriate candidate’ for TJA (ﬁve-point scale from
‘deﬁnitely a candidate’ to ‘deﬁnitely NOT a candidate’).
Participants provided informed, written consent to participate.
The Ethics Board of Women’s College Research Institute, Women’s
College Hospital, approved the study.
Analyses
Qualitative analysis
Focusgroupswereaudio-tapedusing adigital voice recorder. The
recordings were transcribed verbatim by a single transcriptionist
and then uploaded into NVivo (Version 8), a software program that
allows for the organizational coding and retrieval of qualitative data.
A subset of transcripts was reviewed independently by two quali-
tative researchers to identify distinct themes that emerged from the
discussions. These were topics that had been emphasized by the
focus group participants in response to the moderator’s questions.
For example, when asked what makes someone an ideal candidate
for TJA, the idea of “being ready” for surgery and coping were dis-
cussed freely. The themeswere then compared and discussed by the
two researchers until consensus was reached. From these discus-
sions a coding scheme was generated. The remaining transcripts
were then coded independently by the two researchers using this
scheme. Content analysis was performed on all coded transcripts to
examine for differences in coded themes by younger versus older
participants and for those with versuswithout a previous TJA.
Statistical analysis
Participant characteristics were summarized using means and
proportions, as appropriate. Fisher’s exact tests were used to
compare the proportions willing to consider TJA (deﬁnitely or
probably) and that perceived themselves as candidates for surgery
(I think or I am deﬁnitely a candidate) among those with versus
without a previous TJA. The Spearman’s correlation between
perceived TJA candidacy (ﬁve-point scale) and willingness to
consider TJA (ﬁve-point scale) was calculated. All analyses used SAS
Version 9.2 (SAS Institute, Cary, North Carolina).
Findings
Description of focus group participants
Of 166 individuals with hip and/or knee OAwho were invited to
participate (137 cohort members and 29 additional recruits), ﬁve
Table I
TJA appropriateness focus group guide
Group 1 e Prior TJA Group 2 e No prior TJA
To get us started, let’s go around the table and introduce ourselves e add a little description of your hip or knee arthritis e for example, how long you’ve had it
and how it affects you currently.
Can you tell me if you thought you were a suitable candidate for surgery
when you had it, and why?
Can you tell me whether or not you think you are an appropriate/suitable
candidate for surgery now and why?
Prompt questions
 Before you decided to have surgery was there a point when surgery
was recommended but you declined it?
 Was having surgery an easy decision for you?
 Is there anybody here who considered themselves to be an inappropriate/
unsuitable candidate for surgery but decided to go ahead with it
anyway? If yes what prompted you do this?
 What factors were the most signiﬁcant in reaching this conclusion?
 Is it the pain itself or the impact of the pain or both?
Prompt questions
 Now some of you have said that you consider yourselves appropriate
candidates for TJA, does this mean that you are willing to have surgery?
 Is there anybody who considers themselves inappropriate but would still
consider surgery? What circumstances (who or what) would bring you to
this decision?
 Is it the pain itself or the impact of the pain or both?
Could you describe a person that you think is suitable for joint replacement surgery of the hip or knee?
Prompt questions
 Ask them to imagine they are members of a jury and they have
the power to decide who should
be allowed to have joint replacement surgery. What criteria will they
use to decide who is suitable or unsuitable? What would the suitable
people be like? What would make someone unsuitable?
 Give scenarios which are based on the criteria they come up with which
will prompt them to discuss more controversial topics e.g., What if
someone is very overweight e should they be given A TJR? What if
you had a 70-year-old and a 90-year-old and they had the same level
of health and both wanted a TJR who would you give it to?”
 If they don’t come up with criteria ask about pain, function, level of
independence, clinical ﬁndings, X-rays. How important are these?
What do you think orthopedic surgeons think about when they determine whether or not someone is appropriate or suitable for this surgery?
Prior research has suggested that there are lots of people with bad arthritis who are unwilling to consider joint replacement surgery as a treatment option. This
research has shown that many factors inﬂuence a person’s willingness to consider this surgery. Why do you think someone would be unwilling to have surgery?
Do you think it’s possible for someone to consider themselves a suitable or appropriate candidate yet be unwilling to have this surgery? Or, are willingness to have
the surgery and suitability the same thing?
Should people with arthritis play a role in informing the health policies that affect them..such as rules about who can and who cannot receive a speciﬁc health
care service?
Should people with bad hip and knee arthritis play a role in making the decision with the surgeon about whether or not they are a suitable candidate for surgery?
Prompt questions
 If so, what role do you think patients should play?
 How involved do you think they should be in this decision?
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remaining 86 individuals, 71 agreed to participate and 58 attended
one of eleven focus group discussions (nine younger and 21 older
individuals with a previous TJA; ﬁve younger and 23 older indi-
viduals without a previous TJA). Participants’ mean age was 71.7
years; 79.3% was female. The mean WOMAC summary score was
41.2, indicating moderate to severe OA. Twenty-ﬁve participants
(43.1%) had undergone a prior hip and/or knee TJA (Table II). Indi-
viduals who had experienced a previous TJA were more likely than
those who had not to indicate deﬁnite or probable willingness to
consider TJA (66.6% versus 37.6%, P¼ 0.03), but the two groupswere
similar in terms of perceived candidacy for TJA (Table III). Perceived
candidacy for TJA was signiﬁcantly and positively associated with
willingness to consider TJA (Spearman’s r ¼ 0.71, P < 0.0001).
Findings from qualitative analyses
Regardless of age and prior TJA experience, appropriateness for
TJAwas equatedwith perceived candidacy for the procedure: “I was
in so much pain all the time. And, my knee would give out on me every
so often, as I walked. Especially on stairs, when you’re coming down
stairs and the knee gives way, it’s very, very frightening. So, that’s why I
thought I was an appropriate candidate.” (Prior TJA 70þ).When asked about criteria for TJA candidacy, the following
themes emerged:
Pain as the primary indicator of appropriateness
Pain e its intensity, impact, and ability to cope with it e was
seen as the most important factor determining TJA appropriate-
ness. However, there was consensus among participants that
patients’ pain is inadequately assessed by physicians. In particular,
participants expressed concerns regarding the use of a 10-point
pain rating score to assess surgical candidacy. While they
acknowledged that an individual’s pain level may be difﬁcult for the
surgeon to quantify, they felt that failure to fully evaluate the
patient’s pain experience was a barrier to appropriate provision of
TJA. As one participant expressed, “.different people have different
pain thresholds, and ﬁt themselves on this 1e10 scale in different
places. One person may say it’s a 10, and the other person who’s got
the same amount of pain says it’s a 6. you know it’s hurting, it’s
affecting your life, and I don’t care what your pain scale is you need to
have something done.” (Prior TJA; <70).
A more holistic approach to pain evaluation, which took into
consideration the patient’s ability to cope with the pain, was rec-
ommended in assessing appropriateness for TJA. One participant
noted, “The level of pain can cause you to go into depression.When
Table II
Characteristics of focus group participants (n ¼ 58)
Characteristic
Age in years, Mean (SD) 71.7 (7.9)
Female (%) 79.31
Live alone (%) 32.8
High school (%) 43.1
Caucasian (%) 93.1
Body mass index (BMI) (kg/m2), Mean (SD) 29.3 (6.0)
Years since noticed hip/knee problem, Mean (SD) 17.8 (14.7)
WOMAC Pain, /20, Mean (SD) 8.1 (4.3)
Stiffness, /8, Mean (SD) 3.7 (1.8)
Physical function, /68, Mean (SD) 29.3 (14.4)
Total, /96, Mean (SD) 41.2 (19.3)
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of who you are as a person.” (No prior TJA; <70) Another remarked,
“Some people can tolerate muchmore pain than others and one person
may be less crippled with the problem but they may require the
operation sooner because they cannot cope with the pain.” (No prior
TJA; 70þ).
The impact of OA pain on functional limitations was not readily
volunteered as a criterion for appropriate TJA. When probed, most
participants instead described as important the impact of the pain
on overall quality of life. However, younger participants (<70 years)
discussed their quality of life in different terms than those who
were older. For younger participants, quality of life was linked to
their mental health, relationships with others, and overall enjoy-
ment of life. One younger participant described how her arthritis
was affecting her marriage, “I need to get out and enjoy life before I’m
too old to go out and enjoy it. It’s affecting my marriage. My husband
can’t ride his bike because there’s no one else to ride. I want to get back
to doing things like I used to.” (No prior TJA;<70) Another described
how his arthritis had affected his mental well-being: “The most
difﬁcult health issue was deﬁnitely the knee.this caused me great
anxiety. I felt that my life was being taken away from me.” (Prior TJA;
<70) In comparison, older participants discussed their quality of
life in terms of their ability to perform basic daily activities, like
dressing or bathing, and mobility. As one older participant
remarked, “I’m not in that bad shape.I can dress myself. I can bathe
myself. I can do everything for myself. And as long as I can do that I’m
not in need of anything like that.” (No prior TJA; 70þ).Table III
Willingness to consider surgery and perceived appropriateness for surgery for those







Willingness to consider TJA“If it were offered and available,
would you consider having hip or knee TJA?”
Deﬁnitely NOT willing to consider 6 (18.7) 0
Probably NOT willing to consider 8 (25.0) 1 (4.2)
Unsure 6 (18.7) 7 (29.2)
Probably willing to consider 10 (31.3) 2 (8.3)
Deﬁnitely willing to consider 2 (6.3) 14 (58.3)
Perceived appropriateness for TJA“Do you consider yourself a
candidate for hip or knee TJA?”
No, I am deﬁnitely NOT a candidate 8 (25.0) 4 (16.7)
No, I do NOT think I’m a candidate 6 (18.7) 3 (12.5)
Unsure 6 (18.7) 5 (20.8)
Yes, I think I am a candidate 9 (28.1) 5 (20.8)
Yes, deﬁnitely, I am a candidate 3 (9.4) 7 (29.2)
* Individuals who had experienced a previous TJA were more likely than those
who had not to indicate deﬁnite or probable willingness to consider TJA (66.6%
versus 37.6%, P ¼ 0.03) but were similar in terms of perceived candidacy for TJA
(50.0% versus 37.5%, P ¼ 0.30).The concept of being ‘bad enough’
When asked to consider their own candidacy for TJA, partici-
pants spoke about being “bad enough”. Many measured their pain
against some invisible marker or with that of others and felt that
the pain they experienced was not bad enough to warrant surgery
even though many described high levels of discomfort: “As it is now
I can get about and do pretty good. It would have to be at the point
where life is just plain bloody miserable or in plain English where I had
no options of improving any other way.” (No prior TJA; 70þ) “I’m in
pain all the time, but most of the time I can sleep at night. So I don’t feel
I’m ready. I have a brother and sister-in-law and both have had their
knees replaced. I knowwhat they were going through and I don’t think
I’m anywhere near where they were.” (No prior TJA; 70þ).
The importance of outlook
Participants stressed the importance of outlook when consid-
ering appropriateness for TJA. This notion was expressed in many
different ways. Some participants talked about “being ready”
psychologically for surgery and the subsequent rehabilitation. For
example, one participant noted: “At the time I had a husband who
traveled a great deal, and I would be on my own a lot. I didn’t feel that
psychologically I could handle this, being on my own, with both knees
not being as operative as they should be.” (Prior TJA; 70þ) Others
stressed the importance of motivation and a good attitude. “Very,
very seldom do they have failures anymore, and a lot of it, if they do
have a failure, is of the own person’s making. They don’t do what
they’re told to do.” (No prior TJA; 70þ).
A positive attitude, motivation, willpower and feeling mentally
prepared were perceived by participants to be linked with better
surgical outcomes, particularly by those with a previous TJA, who
recalled the challenges of getting through the early post-operative
period. Some expressed the opinion that TJA candidates who
seemed “lazy” or unmotivated should not be given equal priority
for surgery. However, when probed, most felt that it would be
unethical to deny surgery to someone because of a “bad attitude”.
Similar opinions were expressed with respect to denying surgery to
those who were morbidly obesity or because of advanced age. Still,
as psychological preparedness for surgery was seen as essential for
obtaining a good outcome, prior TJA participants felt that greater
emphasis should be placed on counseling pre-surgery, to guide
expectations and assist an informed decision regarding
preparedness.
The inﬂuence of physicians’ opinions
The opinions of the primary care physician and orthopedic
surgeon, and ﬁndings on clinical examination and radiographs,
inﬂuenced participants’ perceptions of their own appropriateness
for TJA. One individual was clearly inﬂuenced to move forward by
his doctor. “I said, why are you sending me to a surgeon, I just want
some pain medication? He said, look, you need it (TJA). So I said, okay.”
(Prior TJA; 70þ) Another participant was convinced that he was not
a suitable candidate. “I feel I have no chance. He [the family doctor]
said there’s no good sending me because I’m so many pounds over-
weight and he [the surgeon] wouldn’t see me and he wouldn’t touch
me anyway. So I never went to see him.”
Although physicians’ opinions regarding TJA candidacy were
generally respected, there were some differences noted according
to the participant’s age. Younger participants tended to be more
proactive. One joked: “To me he’s the guy that should decide, so long
as he says yes. If [he] had said no, you’re not a candidate, I would have
said, I’m going to look for somebody else.” (No prior TJA; <70) In
comparison, older participants were more accepting of the physi-
cians’ opinion. “But I was 50 then and he said, yeah, it is bone on bone
but you’re too young. He said, just keep moving, exercise, the whole
nine yards, and I haven’t been back since.” (No prior TJA; 70þ).
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Additional factors identiﬁed as important in determining
candidacy for TJA were: the balance of risks and beneﬁts, including
the impact of the hip/knee arthritis on employment, independence,
burden on others and care-giving responsibilities. The availability
of social support to manage post-operatively was identiﬁed as
important by those who had previously undergone a TJA
procedure.
The relationship between willingness to consider TJA and
appropriateness for surgery
Appropriateness for TJA and willingness to consider TJA were
seen by participants as distinct, but related, concepts. Participants
noted that an individual might consider his/her self a good candi-
date for TJA, and therefore appropriate for surgery, but be unwilling
to consider surgery for other reasons: “You might be a suitable
candidate but just not be willing to go further for reasons like the
anesthetic or the recuperation time.” (No prior TJA; <70) “Oh, I know
I’m suitable, but I’m just very unwilling and fear plays a big part.” (No
prior TJA; <70) However, willingness clearly played a role in
determining participants’ sense of appropriateness. On the whole,
participants who had not yet undergone TJA, and who expressed
hesitancy or unwillingness to consider TJA, regardless of their age,
appeared to have stricter criteria about candidacy than those who
expressed willingness to consider TJA. These individuals convinced
themselves that their own pain or disability was not yet “bad
enough”, but that if and when their pain or disability becomes
severe enough that they cannot cope, it would override their
unwillingness: “Yes, deep down I knew that I had to have it done some
time, but I was sort of denying it. I think we all live with our pain longer
than we need to.” (Prior TJR; 70þ).
Discussion
Consistent with previous studies in physician experts7,13e16,
focus groups in individuals with moderate to severe hip and/or
knee OA identiﬁed arthritis severity, patient motivation and
capacity to beneﬁt (risks versus beneﬁts) as considerations when
evaluating appropriateness, or candidacy, for TJA. However, by far,
patient’s pain experience, including its intensity, impact on quality
of life, and the patient’s ability to cope with the pain, was seen by
participants as the most important determinant of TJA candidacy.
Acknowledging that pain is a very individual experience that is
difﬁcult to quantify, there was consensus among participants that
the current approach to evaluation of OA pain in TJA assessment e
using a 10-point pain rating scale e could be improved on.
Speciﬁcally, participants felt the need for a more comprehensive
approach to the assessment of pain when TJA is being considered,
one that captures not only the patients’ perceived pain severity but
also the downstream effects of the pain on sleep, mental health
status and participation in valued activities26,27, and the role of
contextual factors, such as coping and social support.
Currently, there is no consensus regarding which measures
should be used to assess patients for TJA candidacy. Ideally, such
measures should include those that assist in determining the
likelihood of a successful TJA outcome, and thus selection of
patients for TJA who are most likely to beneﬁt. These measures
should also have face validity from both the patients’ and clinicians’
perspectives. From the current study, this core set should include
not only measures of pain, disability and quality of life, but also pain
coping/self-efﬁcacy, mental health status and motivation or opti-
mism. In addition to enhancing assessment of patients’ suitability
and readiness for surgery, comprehensive assessment using an
agreed-upon set of measures across centers will enable elucidationof which factors are most important in determining TJA outcome,
including which are potentially modiﬁable.
The current lack of clarity regarding the ‘sweet spot’ with
respect to the levels of OA pain and disability that is associatedwith
maximal likelihood of a ‘good outcome’, if indeed one exists, leaves
many patients, and possibly physicians, at a loss as to know how
long the pain and other OA symptoms of hip and knee OA should be
tolerated before TJA is considered. Although most participants
described high levels of discomfort in our focus group discussions,
they spoke about not being “bad enough” to warrant surgery,
measuring their pain and disability against some invisible marker.
This concept has been previously reported by Clark et al.28 In
interviews of hip/knee TJA candidates who indicated unwillingness
to consider TJA, they found that participants engaged in an ongoing
and individualized process of examining the risk-beneﬁt trade-off
associated with TJA in which the threshold at which the beneﬁts of
TJA outweighed the risks was constantly shifting. Pre-operative
pain and functional limitations are known to be strong determi-
nants of post-operative outcomes29,30, but there remains a paucity
of data supporting thresholds for pain or disability above or below
which patients are unlikely to receive beneﬁt or be satisﬁed with
their TJA results. Further research to elucidate the key determinants
of suboptimal TJA outcome29,31e36, including the role of pre-
operative OA severity, has potential to improve informed
patientephysician decision making about TJA and thus provision of
surgery at a time in the disease course when clinical outcome is
likely to be greatest.
We explicitly examined for age-related ‘cohort effects’. Based on
our collective clinical experience, we anticipated that younger
participants (so-called baby boomers) would have higher expec-
tations of the health care system, be more demanding of symptom
relief (i.e., less tolerant of pain or functional limitations) and
therefore hold different perceptions regarding appropriateness for
TJA. Our ﬁndings support these assumptions. While both groups
discussed the importance of consideration of the impact of the
arthritis on their overall quality of life, for older participants, quality
of life was often tied to performance of basic functional activities,
like stair climbing or walking, which are affected relatively late in
the course of disease. For our younger participants, speciﬁc func-
tional limitations such as these were relevant only in terms of their
impact on overall enjoyment of life and, comparedwith those older,
were more likely to express the opinion that it’s not the severity of
disability that matters, but rather how the individual feels about
the limitations. As a result, these younger participants saw them-
selves as playing a more substantial role in TJA decision making
and, if TJAwere desired, would seek out a surgeonwho was willing
to offer it. The implication of this ﬁnding may be that over time,
demand for TJA will increase at lower levels of OA pain and
disability. If so, there will be an even greater need for strong
evidence to support the level of symptom severity at which TJA
beneﬁts outweigh risks. Further research is required to conﬁrm our
ﬁndings, and, if conﬁrmed, the inﬂuence on demand for TJA37e39.
Participants generally agreed that having a positive attitude,
motivation, willpower and being mentally prepared for TJA were
linked with better surgical outcomes. In keeping with their percep-
tions, enhanced coping and self-efﬁcacy, and less depressed mood,
have been prospectively linked to improved outcomes following
TJA40,41. Yet, currently, thesepatient characteristics are rarely formally
evaluated. This is concerning, since these factors may be modiﬁable
through intervention42,43.With a view to assisting patients in getting
motivated for their surgery, participants articulated aneed for greater
emphasis on counseling the patient pre-surgery so theywould know
what to expect and couldmakean informeddecisionas towhether or
not they are up for the challenge. Use of videos and peer education,
e.g., the opportunity todiscuss the TJAexperiencewith someonewith
L. Frankel et al. / Osteoarthritis and Cartilage 20 (2012) 967e973972similar demographic characteristics that has undergone the proce-
dure, may be useful in this respect.
A secondary objective of the current study was to better
understand the relationship between ‘appropriateness’ and will-
ingness to consider TJA using qualitative methods. We have
previously shown, quantitatively, that perceived candidacy for TJA
is related to willingness to consider TJA as a treatment option19.
This prior ﬁnding was conﬁrmed in post-focus group questionnaire
responses. However, the temporal relationship between these
constructs has been unclear. In the current study, focus group
participants described willingness as playing an important role in
determining participants’ sense of appropriateness. On the whole,
those who were hesitant or unwilling to consider TJA, for example
due to fear of surgery, had stricter criteria about candidacy for
surgery e expressed opinions that TJA was warranted only when
pain and disability were extremee comparedwith those whowere
willing to consider TJA. Among potential TJA candidates, explicit
elicitation of their willingness to consider TJA and perceptions of
candidacy may be useful as a starting point in patientephysician
conversations regarding TJA. As noted above, greater clarity
regarding the predictors, and thus expectations of outcome
following TJA will enhance patientephysician informed decision
making regarding this procedure.
Strengths of our qualitative study were the inclusion of OA
participants with varying levels of education, age, both men and
women, and those with and without a prior TJA. Further, we deter-
mined perceptions about appropriateness for TJA both in the
abstracte considering the ‘ideal TJA recipient’e and as it pertained
to themselves. There were, however, some limitations. First, there
were insufﬁcient numbers of non-Caucasian individuals to drawany
conclusions about any racial or ethnic differences in perceptions of
appropriateness for TJA. Second, only English-speaking individuals
living in Ontario, Canada, were included. Third, our participants
found it difﬁcult to discuss TJA appropriateness in the context of the
‘ideal candidate’. They were far more comfortable discussing
appropriateness as it related to their own situation. Thus, the extent
towhichourﬁndingsmaybe applicable toother groups is unknown.
Finally, we did not examine speciﬁcally for differences in percep-
tions of TJA appropriateness for hip versus knee replacement
surgery. It is well accepted that outcomes following knee replace-
ment are less good than those following hip replacement44; thus,
patients’ perceptions regarding candidacy may differ.
In conclusion, focus group discussions in participants with at
least moderately severe hip and knee OA found that “appropri-
ateness” for TJA was equated with surgical candidacy. Participants
felt that an individual’s pain experience (intensity, impact on
quality of life, ability to cope) was most important in determining
appropriateness, but that this was inadequately evaluated
currently. Enhanced patientephysician communication to better
elaborate the impact of OA on quality of life, possibly through use of
more comprehensive and standardized assessment tools and
patient decision aids, has potential to improve selection of those
patients for TJA who are most likely to beneﬁt.
Author contributions
Conception and design: Lucy Frankel, Claudia Sanmartin, Bar-
bara Conner-Spady, Deborah Marshall, Lois Freeman-Collins,
Angela Wall, Gillian Hawker.
Analysis and interpretation of the data: Lucy Frankel, Lois
Freeman-Collins, Gillian Hawker.
Drafting of the manuscript: Lucy Frankel, Gillian Hawker.
Critical revision of the article: Lucy Frankel, Claudia Sanmartin,
Barbara Conner-Spady, Deborah Marshall, Lois Freeman-Collins,
Angela Wall, Gillian Hawker.Final approval of the article: Lucy Frankel, Claudia Sanmartin,
Barbara Conner-Spady, Deborah Marshall, Lois Freeman-Collins,
Angela Wall, Gillian Hawker.
Funding source
This study was funded by a grant from the Canadian Institutes of
Health Research (ETG-92252).
Conﬂict of interest
The authors declare no conﬂicts of interest.
Acknowledgments
The authors would like to acknowledge the support of the
Western Canada Waiting List Project, a CIHR Emerging Team. The
investigators of the Western Canada Waiting List Project are as
follows: Eric Bohm, Michael Carter, Carolyn De Coster, Michael
Dunbar, Peter Faris, Cyril Frank, Gillian Hawker, Diane Lorenzetti,
Deborah Marshall, Tom Noseworthy, Marie-Pascale Pomey, Claudia
Sanmartin, Barbara Spady, and Sherry Weaver.
References
1. MacLean CH. Quality indicators for the management of oste-
oarthritis in vulnerable elders. Ann Intern Med 2001;135(8 Pt
2):711e21.
2. Murray CJL, Lopez AD. The Global Burden of Disease: A
Comprehensive Assessment of the Mortality and Disability
from Diseases, Injuries and Risk Factors in 1990 and Projected
to 2020. Boston: Harvard School of Public Health on behalf of
the World Health Organization and the World Bank; 1996.
3. Chang RW, Pellisier JM, Hazen GB. A cost-effectiveness analysis
of total hip arthroplasty for osteoarthritis of the hip. JAMA
1996;275(11):858e65.
4. Rissanen P, Aro S, Sintonen H, Asikainen K, Slatis P,
Paavolainen P. Costs and cost-effectiveness in hip and knee
replacements. A prospective study. Int J Technol Assess Health
Care 1997;13(4):575e88.
5. Gunther KP. Surgical approaches for osteoarthritis. Best Pract
Res Clin Rheumatol 2001;15(4):627e43.
6. Liang MH, Larson M, Thompson M, Eaton H, McNamara E,
Katz R, et al. Costs and outcomes in rheumatoid arthritis and
osteoarthritis. Arthritis Rheum 1984;27(5):522e9.
7. NIH Consensus Panel. NIH Consensus Statement on total knee
replacement December 8e10, 2003. J Bone Joint Surg Am
2004;86(A6):1328e35.
8. Williams J, Shipton D, Badley EM, Hawker G, Kreder H, DeBoer D,
et al. Surgical services. In: Badley EM, Glazier RH, Eds. Arthritis
and Related Conditions in Ontario: ICES Research Atlas. 2nd edn.
Toronto: Institute for Clinical Evaluative Sciences; 2004:105e31.
9. Bunker JP, Frazier HS, Mostellar F. Improving health:
measuring effects of medical care. Milbank Q 1994;72:225e58.
10. Paterson MJ, DeBoer DP, Williams J, Bourne RB, Hawker G,
Kreder H. Total hip and knee replacement. In: Tu JV, Pinfold SP,
McColgan P, Laupacis A, Eds. Access to Health Services in
Ontario. ICES Research Atlas. Toronto: Institute for Clinical
Evaluative Sciences (ICES); 2006.
11. Snider MG, MacDonald SJ, Pototschnik R. Waiting times and
patient perspectives for total hip and knee arthroplasty in
rural and urban Ontario. Can J Surg 2005;48(5):355e60.
12. Sanmartin C, Murphy K, Choptain N, Conner-Spady B,
McLaren L, Bohm E, et al. Appropriateness of healthcare
interventions: concepts and scoping of the published litera-
ture. Int J Technol Assess Health Care 2008;24(3):342e9.
L. Frankel et al. / Osteoarthritis and Cartilage 20 (2012) 967e973 97313. Quintana JM, Arostegui I, Azkarate J, Goenaga JI, Guisasola I,
Alfageme A, et al. Evaluation by explicit criteria of the
use of total hip joint replacement. Rheumatology (Oxford)
2000;39(11):1234e41.
14. Escobar A, Quintana JM, Arostegui I, Azkarate J, Guenaga JI,
Arenaza JC, et al. Development of explicit criteria for total knee
replacement. Int J TechnolAssessHealthCare2003;19(1):57e70.
15. NIH Consensus Conference. Total hip replacement. NIH
Consensus Development Panel on Total Hip Replacement.
JAMA 1995;273(24):1950e6.
16. Naylor CD, Williams JI. Primary hip and knee replacement
surgery: Ontario criteria for case selection and surgical
priority. Qual Health Care 1996;5(1):20e30.
17. Zhang W, Moskowitz RW, Nuki G, Abramson S, Altman RD,
Arden N, et al. OARSI recommendations for the management of
hip andkneeosteoarthritis, Part II: OARSI evidence-based, expert
consensus guidelines. Osteoarthritis Cartilage 2008;16:137e62.
18. Hawker GA, Wright JG, Coyte PC, Williams JI, Harvey B,
Glazier R, et al. Determining the need for hip and knee
arthroplasty: the role of clinical severity and patients’ prefer-
ences. Med Care 2001;39(3):206e16.
19. Hawker GA, Wright JG, Badley EM, Coyte PC. Perceptions of,
and willingness to consider, total joint arthroplasty in a pop-
ulation-based cohort of individuals with disabling hip and
knee arthritis. Arthritis Rheum 2004;51(4):635e41.
20. Hawker GA, Guan J, Croxford R, Coyte PC, Glazier RH,
Harvey BJ, et al. A prospective population-based study of the
predictors of undergoing total joint arthroplasty. Arthritis
Rheum 2006;54(10):3212e20.
21. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW.
Validation study of WOMAC: a health status instrument for
measuring clinically important patient relevant outcomes to
antirheumatic drug therapy in patients with osteoarthritis of
the hip or knee. J Rheumatol 1988;15(12):1833e40.
22. Bellamy N, Buchanan P, Goldsmith CH, Campbell J, Stitt L.
Validation study of WOMAC: a health status instrument for
measuring clinically important patient relevant outcomes
following total hip or knee arthroplasty in osteoarthritis.
J Orthop Rheumatol 1988;1:95e108.
23. Bellamy N. Pain assessment in osteoarthritis: experience with
the WOMAC osteoarthritis index. Semin Arthritis Rheum
1989;18(4 Suppl 2):14e7.
24. Altman RD, Hochberg M, Murphy Jr WA, Wolfe F, Lequesne M.
Atlas of individual radiographic features in osteoarthritis.
Osteoarthritis Cartilage 1995;3(Suppl A):3e70.
25. Morgan DL. Planning Focus Groups. Thousand Oaks, CA: Sage
Publications; 1998.
26. Hawker GA, Davis AM, French MR, Cibere J, Jordan JM, March L,
et al. Development and preliminary psychometric testing of
a new OA pain measure e an OARSI/OMERACT initiative.
Osteoarthritis Cartilage 2008;16(4):409e14.
27. Hawker GA, Gignac MA, Badley E, Davis AM, French MR, Li Y,
et al. A longitudinal study to explain the pain-depression link
in older adults with osteoarthritis. Arthritis Care Res (Hobo-
ken) 2011;63(10):1382e90.
28. Clark JP, Hudak PL, Hawker GA, Coyte PC, Mahomed NN,
Kreder HJ, et al. The moving target: a qualitative study of elderlypatients’ decision-making regarding total joint replacement
surgery. J Bone Joint Surg Am 2004;86-A(7):1366e74.
29. Fortin PR, Penrod JR, Clarke AE, St-Pierre Y, Joseph L, Belisle P,
et al. Timing of total joint replacement affects clinical
outcomes among patients with osteoarthritis of the hip or
knee. Arthritis Rheum 2002;46(12):3327e30.
30. Caracciolo B, Giaquinto S. Determinants of the subjective
functional outcome of total joint arthroplasty. Arch Gerontol
Geriatr 2005;41:169e76.
31. MacWilliam CH, Yood MU, Verner JJ, McCarthy BD, Ward RE.
Patient-related risk factors that predict poor outcome after
total hip replacement. Health Serv Res 1996;31(5):623e8.
32. Jones CA, Voaklander DC, Johnston DW, Suarez-Almazor ME.
The effect of age on pain, function, and quality of life after
total hip and knee arthroplasty. Arch Intern Med
2001;161(3):454e60.
33. Wang T, Hall S, Gilbey H, Parsons R, Ackland T. Functional
recovery and timing of hospital discharge after primary total
hip arthroplasty. Aust N Z J Surg 1998;68(8):580e3.
34. Imamura K, Black N. Does comorbidity affect the outcome of
surgery? Total hip replacement in the UK and Japan. Int J Qual
Health Care 1998;10(2):113e23.
35. Brander VA, Malhotra S, Jet J, Stulberg SD. Outcome of hip and
knee arthroplasty in persons aged 80 years and older. Clin
Orthop Relat Res 1997;345:67e78.
36. Belmar CJ, Barth P, Lonner JH, Lotke PA. Total knee arthroplasty
in patients 90 years of age and older. J Arthroplasty
1999;14(8):911.
37. Mason JB. The new demands by patients in the modern era of
total joint arthroplasty: a point of view. Clin Orthop Relat Res
2008;466(1):146e52.
38. Nyland J, Kanouse Z, Krupp R, Caborn D, Jakob R. Total knee
arthroplasty in motivated patients with knee osteoarthritis
and athletic activity approach type goals: a conceptual
decision-making model. Disabil Rehabil 2011;33(17e18):
1683e92.
39. Sansom A, Donovan J, Sanders C, Dieppe P, Horwood J,
Learmonth I, et al. Routes to total joint replacement surgery:
patients’ and clinicians’ perceptions of need. Arthritis Care Res
(Hoboken) 2010;62(9):1252e7.
40. Dohnke B, Knäuper B, Müller-Fahrnow W. Perceived self
efﬁcacy gained from and health effects of a rehabilitation
program after hip joint replacement. Arthritis Rheum
2005;53:585e92.
41. Lopez-Olivo MA, Landon GC, Siff SJ, Edelstein D, Pak C,
Kallen MA, et al. Psychosocial determinants of outcomes in
knee replacement. Ann Rheum Dis 2011;70(10):1775e81.
42. Holman HR, Lorig K. Self-management education for osteoar-
thritis. Ann Intern Med 2006;144(8):617e8.
43. Lorig KR, Mazonson PD, Holman HR. Evidence suggesting that
health education for self-management in patients with chronic
arthritis has sustained health beneﬁts while reducing health
care costs. Arthritis Rheum 1993;36(4):439e46.
44. Bachmeier CJ, March LM, Cross MJ, Lapsley HM, Tribe KL,
Courtenay BG, et al. A comparison of outcomes in osteoar-
thritis patients undergoing total hip and knee replacement
surgery. Osteoarthritis Cartilage 2001;9(2):137e46.
